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valid legal reasons for physician-initiated blood alcohol
concentrations. When blood alcohol concentrations are used
to provide realistic individualized patient guidelines regard-
ing drunken driving, legal issues become moot: the patient's
health becomes the only motivating factor, and the use of
blood alcohol concentrations becomes equivalent to any
other laboratory test obtained for diagnosis and treatment.

It is possible, given a blood concentration, to predict on
average how long it will take for the level to decrease to a
specified level.* This information can be used to provide
impaired patients with a written "driving prescription"
indicating the minimum time during which driving should be
avoided. Since patients will vary in their metabolism of
alcohol, the "driving prescription" should be conservatively
based on time to a blood alcohol level of zero. The written
prescription serves several useful purposes: it encourages
physicians to provide realistic advice tailored to the individ-
ual patient; serves as a reminder for the sobering patient
should they forget verbal instructions; should be medically
acceptable; and demonstrates physician concern with the
health consequences of driving while impaired.

Any diagnostic test should be obtained only for medical
reasons that might lead to some benefit for the patient. This
implies that action will be taken once the results of the test

The average time to a specified alcohol level, along with other relevant
parameters regarding alcohol drinking, can be predicted using the 'Alco-
Calculator (Alcohol Research Documentation, Inc., Rutgers University Center
of Alcohol Studies, New Brunswick, NJ). The calculation assumes drinking
has stopped sometime prior to the obtained blood alcohol concentration and
is an estimation based on the population average.'°

are known. More liberal use of blood alcohol concentrations
might lead to advice for impaired patients, who are not
obviously intoxicated, to refrain from driving. Such advice,
if translated to fewer traffic crashes, would improve patient
care. Since driving while impaired creates tremendous health
risks, an explicit "driving prescription" may be an important
medical intervention that could also promote highway safety.
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Abstract: This paper describes changes in the prescribing of
noncontraceptive estrogens and progestins, using data from phar-
maceutical marketing surveys. The number of estrogen prescriptions
decreased from 1975 to 1980, and then increased through 1986.
Progestin use has increased since 1982; concomitant use of estrogens
and progestins increased over time and was common in 1986. The
trends suggest that the use of estrogens, particularly the combined
use of estrogens and progestins, will continue to increase. (Am J
Public Health 1988; 78:1478-1481.)

Introduction

Both positive and negative health effects of estrogen use
have been reported.`15 Nevertheless, it is important to be
aware of changes over time in the use of estrogens and of the
characteristics of women exposed in order to estimate the
public health importance of any effects. The notable changes
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in the quantity of prescribing of noncontraceptive estrogens
in the United States from 1966 to 1983 has recently been
described.6 This paper describes the changes in the patterns
of and indications for prescribing of noncontraceptive estro-
gens from 1974 to 1986.

Methods
Data were derived from two pharmaceutical marketing

research data bases purchased by the Food and Drug Ad-
ministration (FDA) from IMS America, Ltd, Ambler, PA: the
National Prescription Audit (NPA) and the National Disease
and Therapeutic Index (NDTI).6'7 The NPA gives national
estimates of prescription volume based on prescriptions
dispensed by a panel of retail pharmacies. The NPA data
presented are for all dosage forms of estrogen and include
estrogen/androgen combination products.

The NDTI provides descriptive information on disease
patterns and treatment in office-based practice in the US. A
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panel of over 2,000 physicians report on each patient seen or
contacted (patient visit) in any way (office, hospital, tele-
phone) during a 48-hour period each quarter. There are no
published reports on the quality of the NDTI data, but we
have assumed the possible biases to be similar over time, and
the data valid for secular comparisons. Drugs reported during
a patient visit ("mentions") may have been given as a formal
prescription, hospital order, directly dispensed or adminis-
tered, orjust recommended. Concomitant use ofdrugs means
drugs prescribed for the same diagnosis, and does not include
drugs ordered for the same patient for different diagnoses.
When regional variation was studied, the total number of
drug mentions regardless of age was divided by the estimated
number of women aged 45-64 years in the region.8'9"10
Results

The previously reported increase in estrogen prescrip-
tion volume from 1980 to 1983 has continued through 1986,
(Figure 1). In 1983, 16.6 million prescriptions for estrogen-
containing products were dispensed, and in 1986 20.3 million:
37 per cent new and 63 per cent refills. Oral estrogens
accounted for 88 per cent of estrogen prescriptions in 1986,
with Premarin® still the most commonly used preparation.
Vaginal estrogen products show little variation over time (2
million in 1986), and androgen/estrogen preparations are
down from 7 per cent in 1974 to 1 per cent in 1986.

According to the NDTI data, the use of injectable
estrogen has decreased from 5.0 million doses in 1974 to 1.8
million doses in 1986 while the use of oral estrogens increased
117 per cent between 1979 and 1986. Because each injection
requires a patient visit, they get disproportionately more
emphasis in the NDTI than oral estrogens. To minimize
confounding that might be caused by the decreased use of
injectable estrogens over time, further NDTI data on time
trends will mainly concern oral estrogens.

The rate of prescribing of oral estrogens varied notably by
region in the US, being lowest in the East and highest in the West
(Table 1). Differences between the areas increased from 1974 to
1985, but the rankings remained the same. Similar differences
were found for all estrogens. The share of oral estrogens
prescribed by gynecologists rose while that prescribed by gen-
eral/family practitioners declined from 1974 through 1986.

Oral estrogens were used mainly in women (92 per cent
in 1986), aged 40-59 years (Table 2). In different years from
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FIGURE I-Numbers of Dispensed Prescriptions Containing Estrogens (E) and
Progestogens (P) in 1973-86, in Millions (the NPA data).
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TABLE 1-Rates of Total Oral Estrogen Mentions per 100 Women Ages
45-64 Years by Region, United States, 1974-85

Region 1974 1976 1979 1982 1985

Rates/100 Women

East 30 23 1 1 1 1 15
Midwest 38 29 14 25 27
South 34 19 15 17 26
West 45 36 18 31 43

SOURCE: National Disease and Therapeutic Index (NDTI), IMS America and US
Department of Commerce.

66 to 82 per cent of oral estrogens were prescribed for
problems associated with menopause or post-menopausal
changes. The other important indication was cancer.

Other drugs have been frequently prescribed along with
an estrogen (Table 3). Concomitant use of progestins in-
creased substantially during the 1980s.

The NPA shows that the total number of progestin (P)
prescriptions rapidly increased between 1984 and 1986 (Fig-
ure 1). In 1979, oral progestins were given mainly to women
under age 40 (71 per cent of use), they were used alone (79 per
cent), and for first-time therapy (81 per cent); menopausal
problems represented only 18 per cent of the diagnoses. In
1986, oral progestins were given to women 40 years and older
(68 per cent), only 37 per cent were used alone, 52 per cent
were new therapy, and menopausal indications represented
59 per cent of diagnoses.

"Menopausal symptoms" was the most common diag-
nosis for which estrogens were prescribed (from 32 to 46 per
cent of all estrogen use each year), as shown in Table 4. A
drug was prescribed in most of the visits for "menopausal
symptoms", and the use of oral estrogens and progestins in
the treatment of "menopausal symptoms" has increased.

The number of visits with the diagnosis "osteoporosis"
was 1.4 million in 1974 and 1.8 in 1986. The majority of visits
(from 86 to 96 per cent) were made by women, and in 1974-
82 most of them were age 60 or older. Since 1982, the
proportion of visits by women ages 40-59 years have in-
creased (up 17 per cent in 1986). The importance of non-
combination estrogens in therapy increased from 1974 to
1986, and in 1986 over one-fourth of the patients received oral
estrogens. However, calcium supplements were the most
commonly prescribed therapy throughout the 1980s.

Discussion

The increase in estrogen prescriptions which began in
1980 continued through 1986, but the highest level was still

TABLE 2-Per Cent Distribution of Oral Estrogen Mentions by Patient
Age, 1974-86

Age Groups' 1974 1976 1979 1982 1985 1986

0-19 (years) 1 2 2 - 1 1
20-39 17 17 22 21 11 13
40-59 67 64 57 60 63 62
60-64 6 8 6 9 9 10
65+ 8 9 13 10 16 15
TOTAL 100 100 100 100 100 100

SOURCE: National Disease and Therapeutic Index, IMS America.
a) Females only
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TABLE 3-Per Cent Distribution of Mentions of the Concomitant Use of
Oral Estrogens with Selected Other Drugs, 1974-86

Estrogen Use 1974 1976 1979 1982 1985 1986

Used alone 65 67 71 63 53 52
With oral progestogens 2 5 4 9 23 28
With calcium - - 2 3 6 5
With benzodiazepines 5 3 3 2 2 2

SOURCE: National Disease and Therapeutic Index, IMS America.

somewhat lower than in the peak year of 1975. The increase
in the prescribing of progestins started somewhat later (after
1982) and coincided with a trend toward the use of an oral
progestin along with an oral estrogen. Injectable forms of
estrogens and estrogen/androgen combinations have lost
their popularity with time. These changes may be due to
changes in prescribing habits or in the specialty ofprescribing
physicians.

As the overall prescribing went down, prescriptions for
menopausal symptoms were most affected, prescriptions for
surgical menopause and cancer less affected. This is also
reflected in the sex and age distribution of patients receiving
estrogens.

When the number of NDTI drug mentions for estrogens
dropped by 59 per cent from 1974 to 1979, there was only a
small drop (16 per cent) in the proportion of women with
"menopausal symptoms" who were treated with oral estro-
gens. In contrast there was a large drop (64 per cent) in the
number of visits in which this diagnosis was given. There are
two possible explanations for this finding: it may be that
treatment determined recording of diagnosis, and visits not
having any prescriptions were underreported in the NDTI
data base; or that women changed their help-seeking behav-
ior, and the changes in the number of visits were real.

Osteoporosis as a distinctive diagnosis in estrogen ther-
apy was rare although it became somewhat more common
over time. However, the classification of reasons for visits in
NDTI emphasizing the underlying problem rather than the
aim of the treatment may underestimate the prevention of
osteoporosis as a reason for estrogen therapy.

Consistent with earlier studies,"'1 2 this survey showed
that if a woman consults a doctor because of menopausal
problems, she is very likely to get a prescription for estro-
gens. Given the purported benefits of estrogens and com-
bined estrogen-progestin treatment, including claims that
they are protective against cardiovascular diseases, and
current concerns about osteoporosis, it appears that in-
creased prescribing of estrogens will continue for some time.

TABLE 4-Treatment of Women with the Diagnosis of "Menopausal
Symptoms", 1974-86

Patient Visits 1974 1976 1979 1982 1985 1986

Estimated visits (in millions) 9.4 7.2 3.4 4.1 5.7 6.2
Per Cent of Visits

Visits with drugs 89 83 78 81 80 81
Type of druga

Oral estrogens 37 33 31 39 45 52
Injected estrogens 36 31 27 25 18 14
Injected androgen-estrogens 7 7 5 4 3 3
Oral progestogens 1 2 2 6 16 20
Benzodiazepines 6 6 4 4 2 2
Vitamin B12 4 5 3 6 2 2

Source: National Disease and Therapeutic Index, IMS America.
a) Only drugs prescrbed in at lesat 5% of visits in any year are included.
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